Abstract. Temperature regulation by six Turkey Vultures (Cathartes aura) was studied at ambient temperatures (T,) from 11 to 40°C in a metabolic chamber. Within this range body temperature varied little, averaging 39.7"C, and the ratio of CO, production to 0, consumption averaged 0.76. The thermal-neutral zone (TNZ) extended from 26 to 40°C. Below 26°C evaporative water loss and the heat-transfer coefficient were minimal, reflecting maximum insulation, and breathing and heart rates remained nearly constant at 10 and 142 min-I, respectively. Oxygen consumption increased by 12 ~1 0, STPD/(g hr) per "C of decrease in T, below 26°C so the percentage of metabolic heat lost by evaporation decreased from 22 to 13%.
All experiments were performed during the months of January through May. Before each experiment a bird was deprived of food and water for at least 24 hr and weighed to the nearest 0.1 g. A copper-constantan thermocouple (outside diameter 0.7 mm), coated with polyethylene tubing (PE 90) to a final diameter of 1.27 mm, was inserted 4 cm into the cloaca to measure body temperature (T,,). The bird was then placed into a 64-liter container that had had its inner walls painted flat black. This was enclosed in an environmental chamber in which the temperature was automatically controlled (+0.5"C). Ambient temperature (T,) was measured with another thermocouple in the chamber air near the bird. The thermocouples were connected through a . In a few experiments at ambient temperatures below the zone of thermal neutrality, birds were also instrumented with electrodes connected through an impedance pneumograph and DC amplifier to a two-channel oscillograph (Gould, Brush model 220). Recordings were counted visually to obtain breathing rate (t) and heart rate. Oxygen consumption (VoJ, CO, production @co,), and evaporative water loss (rh,) were measured in an open-flow system. Dry, CO,-free air was drawn through the animal chamber by use of a vacuum pump. Evaporation by the bird raised the water vapor pressure of the chamber air, so in accordance with the recommendations of Lasiewski et al. (1966) we used different flow rates through the system at different T, to regulate vapor pressure below 20 Torr (Table 1) .
A sample of chamber outflow air was directed to a dewpoint hygrometer (E G & G, model 992-Cl) connected to a digital multimeter (Keithley, model 160). The remainder of the chamber outflow was directed through a column containing a desiccant (Drierite), then through an infrared CO, analyzer (Beckman, model 864) and lastly through an oxygen analyzer (Applied Electrochemistry, model S3A). All instrument outputs were recorded on separate potentiometric chart recorders (Houston, Omniscribe).
The accuracy of the hygrometer' s output was confirmed by use of a standard resistor with NBStraceable accuracy (kO.0 1 ohm), substituted for the hygrometer' s resistance thermometer. The multimeter' s accuracy was confirmed by use of an Eppley standard cell. The 0, analyzer was calibrated by bypassing the animal chamber in the flow system and maintaining different total system pressures, as determined with a mercury manometer. It was assumed that the 0, content of system air was 20.95%. The CO, analyzer was calibrated by drawing pure CO, at known rates into system air from a flow calibrator (Brooks Vol-U-Meter) having NBS-traceable accuracy (?0.2%). System and analyzer flows were measured with Brooks rotameters calibrated by the flow calibrator.
Steady-state values of 02, CO,, and water-vapor content in the chamber effluent, together with flow rate, were employed to calculate Vo,, VcoZ, and m,. Gas volumes were corrected to conditions of standard temperature and pressure, dry (STPD). Metabolic rate (heat production, H,) and evaporative heat loss @I,) were calculated from Vo, and rh, assuming that 1 liter of 0, consumed is equivalent to 20.09 kJ and that 1 g of H,O evaporated is equivalent to 2.43 kJ.
The heat-transfer coefficient (h) was calculated as (H, -H,)/(T, -T,).
Each time a bird was tested it was exposed for 2-3 hr to each of two or three ambient temperatures over the course of one day. Data were used from stable recordings in the last 30 min at each T,. All experiments were carried out during daylight hours in the alpha phase (Aschoff and Pohl 1970) to avoid diurnal effects. Five birds each were used in 15 experiments and a sixth was used in 12. The data are presented as means f standard deviations; where appropriate they have been analyzed by least-squares regression. Presented along with the arithmetic forms of the regression equations are the mean of the independent variable (T' ,), the standard error of the regression coefficient (S,), the standard error of the estimate (S,.,), and the correlation coefficient (r). Results were considered statistically significant when the probability (P) that the null hypothesis is true was 0.05 or less. Turkey Vulture heat production within the TNZ in this study was 10% lower and 17% higher, respectively, than calculated by the allometric nonpasserine equations of Grubb (1983) and of Lasiewski and Dawson (1967). The thermal-neutral heat production was, however, identical to the value calculated by the equation of Aschoff and Pohl(l970) for nonpasserines in alpha phase. Our data were also 59% higher than calculated by the equation of Wasser (1986) for 11 species of falconiforms. Wasser (1986) concluded that members of this group from hot habitats have low metabolic rates compared with species from other habitats. Although found in deserts, Turkey Vultures have a wide North American distribution and are unlikely to have special adaptations for any one habitat. Still, our vultures were winter-acclimatized outdoors, so the possibility that their summer metabolic rates are lower cannot be excluded.
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Below thermal neutrality Voz increased (Fig.  1) Within the TNZ the increase in evaporation (Fig. 2) and the stable metabolic rate at T, up to 40°C (Fig. 1) 
